Introduction
From 1970 to 1975 at least one-half of the states, including Massachusetts, passed laws which lowered their legal drinking iige.' When Massachusetts also lowered its drinking age from 21 to 18 years of age in 1973. lively public debate arose about whether this change increased the likelihood of teenagers being involved in fatal accidents.
Studies in other states--' lowering their drinking ages have suggested that reductions in the legal drinking age produced increases in the 18-20 year old fatal traffic accident rates. However, research results on the impact of lowering the drinking age in Massachusetts have been contradicto-,-y h-y jsjQfie of these studies compared Massachusetts with control states that did not lower their drinking ages.
Between 1976 and 1981. 16 states reversed the prior because of differences in urban density and age of driving licensure. At the time Massachusetts raised its legal drinking age from 18 to 20, the two states had similar laws regarding age of driving licensure and penalties for driving while intoxicated (see Appendix). Being contiguous, the two states also have roughly similar weather patterns. An anonymous random digit dialing telephone survey of approximately 1,000 16-19 years olds was conducted in Massachusetts prior to enactment of the law on April 16. 1979 . Teetiagers were asked about their personal characteristics, drinking practices, procurement of alcohol, use of psychoactive drugs, driving after drinking, and non-fatal accident Involvement. A similar survey was conducted in Upstate New York during April and May of 1979. Twice at yearly intervals following the law. these surveys were repeated in each state tising the same sampling approach. Interviews were attempted with all eligible teenagers in each household contacted. Table I indicates response rates in the six surveys. The demographic characteristics and driving practices of respondents in each state were remarkably similar before and after passage o\' the law ( Table 2) .
The survey samples were large enough that there would be only a I in 1 (M) chance of failing to detect a 10 per cent post law reduction in the numbers of Massachusetts teenagers who drove after drinking and only a I in 5 chance oi failing to detect a statewide reduclion ol 4 non-fatal accidents per 100 drivers in Massachusetts relative to New York.
Log-linear analysis was used on the survey data to lest In addition, data from the US Department of Transpor- tation's National Fatal Accident Reporting System were compared in Massachusetts and Upstate New York. Several years of data were evaluated to rule out chance fluctuation in the yearly number of accidents as a reason for any observed differences in accident trends between states after the law. Trends in teenage fatal accidents were examined from April 1976-ApriI 1981 (three years before and two years after the !aw). In multiple car crashes, the age of the youngest driver was the unit of analysis. The numbers of accidents in each state among drivers age 20 and above were also considered lo control for factors in each state other than the legal drinking age change which might be influencing accident trends. Single vehicle nighttime accidents were examined as a separate outcome because they are highly associated with alcohol involvement."* Given the Massachusetts annual average of 84 16-19 year old single vehicle nighttime fatal crashes during the three years preceding the law. it would take a 25 per cent greater reduction of such teenage accidents in Massachusetts relative to New York over the two years after the law in order to attribute the reduction to the new law (at p < .05). For overall teenage fatal accidents with a three-year annual pre-law average of 20! accidents per year, a 15 per cent reduction in Massachusetts relative to New York would be needed to achieve such statistical significance (at p < .05).
*Un!ike New York, Massachusetts law does not require that blood alcohol levels he ascertained on all surviving drivers in fatai accidents. Massachusetts poiice indicated that whether a driver had been drinking prior to a fatal accident is not consistently ascertained. This precluded examining aicohol involvement in fatal accidents as an outcome measure. Singie vehicie nighttime accidents have been recommended as a surrogate measure for accidents in wiiich alcohol is involved because the recording of such accidents is not subject to the potentiai confounding biases ot alcohol involvement reporting. However, it should be noted that the measure has low sensitivity. While neariy two-thirds of single vehicie nighttime fatal accidents involve alcohoi. many atcohoi-involved fatal accidents are not single vehicie nighttime accidents. In both Massachusetts and New York, even among fatal accidents where alcohoi invoivemeni was ascertained iess than half were single vehicie nighttime accidents.
To assess law enforcement practices and problems, interviews were conducted between September 1980 and July 1981 with over 50 Massachusetts police officer^ representing all levels of cotntnand in urban, rural, and suburban jurisdictions, the state poiice. and the Metropolitan District Commission (a regional force). Inspectors from the Registry of Motor Vehicles, and from the Massachusetts Alcohol Beverages Control Commis.sion (ABCC) were also interviewed. Along with local licensing boards and police and fire departments, the State ABCC oversees the licensing and sales of liquor in Massachusetts. Interviewers were not aware of the study results. The officers were questioned about their enforcement practices preceding and following the drinking age change. In addition, arrest data for alcohol offenses from the Uniform Crime Reporting system of the US Department of Justice were evaluated for two years preceding and the year following the law, the only complete years of data available from both states.
Results

Teenage Survey
After (he law, the frequency oi teenage drinking in bars and clubs and the percentage of teenagers reporting they most often obtained their alcohol in liquor stores and groceries dropped in Massachusetts compared to New York (Table  3) . Nevertheless, nearly 40 per cent of the Massachusetts teenagers surveyed after the law reported that they attempted to purchase alcohol (not shown in Table) . One-third of those attempting to purchase liquor indicated they were never asked for age identification. Five per cent of those who tried to purchase alcohol said they were stopped by the police at least once. None of the respondents in the Massachusetts sample who tried to purchase alcohol the first year after the law were arrested for that offense and 2 per cent were arrested during the second year.
During the two years after the law. the proportion of Massachusetts teenagers who had someone else purcha.se alcohol for them or who most often obtained aicohol from their homes nearly doubled. Fifty-nine per cent of Massa- chusetts teenagers said someone had purchased liquor for them in the previous month: two-thirds of these purchasers were over age 20 (not shown in Table) .
The average daily consumption of alcohol in the 16-19 year old age group during the two years after the law did not decline in Massachusetts compared to New York. Nor did teenagers report shifts to the use of other psychoactive drugs. Consistent with trends nationwide, both states experienced significant reductions in the use of marijuana (not shown in Table) . Table 4 indicates the proportion of respondents who drove after drinking, psychoactive drug use, or drinking and drug use in combination during the month preceding the interview. After the law, the proportion of teenagers who reported driving after drinking heavily (six or more drinks) did not decline in either state. However, the frequency that teenagers reported they drove after any drinking declined significantly more in Massachusetts. Both states experienced comparable declines in the percentages of teenagers who drove after marijuana use.
In both states, the incidence of non-fatal accidents reported by 16-19 year old drivers dropped after the law (Table 5 ).* The decrease was not significantly greater in Massachusetts compared to Upstate New York.
Prior to the enactment of the law. some legislators indicated doubts about whether the law would reduce drink-
•Rates of accidents reported by respondenls who drove motor vchicies during ihe year preceding the surveys exceeded the rates calculated from Registry of Motor Vehicie data per iicensed teenage driver in each state. Neither Massachusetts nor New York require all non-fatal accidents to be reported to the poiice or registry.
ing and accidents among 18 and 19 years olds who had previously been entitled to drink. However, they anticipated that 16 and 17 years olds would find alcohol even more difficult to obtain because they would become even further removed from the legal drinking age. Analyses of survey data on drinking, driving after drinking, and non-fatal acci-d ents did not identify a significantly greater impact of the law on 16 and 17 year olds compared to 18 and 19 year olds.
(Data available on request from the authors)
Fatal Accidents
Analyses which focused on teenage single vehicle nighttime fatai accidents ( Figure I ) revealed a 5 per cent drop in such accidents in Massachusetts during the two years after the law compared to the preceding three years. In New York, such accidents rose 19 percent after the law. It should be noted that single vehicle nighttime fatal accidents among drivers above age 20 also rose at a 7 per cent higher rate in New York than in Massachusetts after the law even though it is unlikely that non-teenage drivers in single vehicle accidents would be affected by the drinking age change.
Three separate statistical procedures tested whether these teenage accident trends in Massachusetts were significantly different from the trends in New York. The accident totals for each age group and each year were fitted to a loglinear model using the methods of Bishop, Fienberg and Holland.'*^ The data were also fitted to a regular analysis of variance model with log number of accidents as the dependent variable and age group, year, and state as factors. Finally, the data were fitted to an analysis of covariance model with log number of accidents in Massachusetts as the dependent variable and log number of accidents in New York as an independent variable. The teenage single vehicle nighttime fatal accident changes in Massachusetts relative to New York did not achieve statistical significance when tested using log linear analysis (p > .1) but were significant when tested by analysis of variance and covariance (p < .05).
Analyses were repeated separately for 18 to 19 year olds and for 16 to 17 year olds. Among 18 to 19 year olds in Massachusetts, single vehicle nighttime crashes dropped 15 per cent after the law. whereas in New York they rose 16 per cent (p < .05 based on analysis of variance and covariance). However, after the law such accidents among 16 to 17 year olds in both states actually rose by 20 per cent-30 per cent. (Data are available upon request from the authors.) Figure 2 shows the total numbers of fatal accidents in Massachusetts and New York according to the age of the youngest driver. In both states, teenage accident totals were the highest during the last year before the law. When the average of teenage fatal accidents during the three years preceding the law was compared to the average of the two years foilowing the law. Massachusetts dropped I per cent while New York rose 5 per cent. The three methods of statistical analysis indicated no significant difference between the two states in the overall teenage fatal accident trends. The results were the same when 16-17 year olds and 18-19 year olds were analyzed separately.
To control for possible confounding effects which might NY 20+ 
Police and Enforcement of the Law
Arrest data and interviews with law enforcement officers in Massachusetts suggest possible explanations for these modest eftects. Although most officers supported lhe new law. inspection of uniform crime reports (UCR) revealed that the frequency with which teenagers were arrested for driving under the influence did not significantly change in Massachusetts during the first year after the law compared to the previous two years, ln New York, driving under the influence arrests for teenagers showed a steady increase over time throughout the study.
Predictably during the first year after the law when it became illegal for not just 16 and 17 year olds, but also 18 and 19 year olds to purchase alcohol in Massachusetts, arrests in that state among 16-19 year olds for all other alcohol-related offenses such as illegal purchase, possession, or public intoxication rose over 150 per cent. However, the intensity of enforcement varied widely from community to community. In 1980. the Massachusetts communities with over I()O,(K)0 inhabitants, recorded fewer than 10 arrests per every 1,000 teenage residents whereas more Ihan 20 arrests per 1.000 teenagers were recorded in the rest of the state.
The police interviews revealed that in some jurisdictions the police actively patrolled areas near liquor outlets and arrested observed violators of the law. In many other communities, however, officers used the law primarily in response to neighborhood complaints about public drinking by teenagers. Charges were not uniformly levied against teenage offenders. Often the teenagers' alcohol was either confiscated by the police for later disposal or disposed of while the violators watched. Frequently, violators were sent or taken home by the police wiih a warning only, or brought to police stations to be met by parents but not arrested. Arrests were generally reserved for known repeat violators, those who engaged in other law violations while drinking, teenagers who were abusive or uncooperative, or persons the police wished to arrest on other charges but lacked sufficient evidence to arrest.
The reasons most often cited for tbe variability in enforcement of the law among communities across the state was the lack of personnel and competing priorities, particularly in some high crime inner-city jurisdictions. Moreover, many officers did not perceive teenage purchasing of alcohol or drinking per se us a sufficiently serious crime to stigmatize juveniles by putting an arrest on their records. Parenthetically, several officers said they had behaved the same way when they were teenagers.
Finally, there were sometimes political deterrents to uniform enforcement. Tn at least one community, systematic enforcement of the law was abandoned and a special enforcement group was dissolved in response to complaints from other police officers, and town officials, whose children were arrested.
Enforcement of the law focusing on the sellers was minimal and sporadic. The year the law went into eflect, the ABCC had only 24 inspectors to patrol the more ihun I2,O(M) liquor outlets statewide. Only three inspectors operated at night. Random checks of liquor outlets at night were discontinued during 1979 and inspections were made only in response to complaints (usually filed by competing liquor outlets or neighbors). The frequency of license revocations by the state did not increase after the law. Licenses were suspended only after a pattern of violations had been identified. Even then, a standard ABCC compromise procedure enabled the violating liquor outlets to remain open if 15 per cent of their daily profits were paid to the state during what would have been the suspension period.
Discussion
Several features of our study should be considered in interpreting these results. First, the study examined the first two years following enactment of the law. During this time period, the 18 and 19 year old age groups who had previously been allowed to drink had thai privilege revoked. One could hypothesize that the previous drinking habits of this group would be resistant to change. Data from subsequent years may indicate whether people who were never allowed to drink will be more strongly affected by the law as they enter into the 18-20 year old age groups.
Second, one must be cautious about reports of drinking and psychoactive substance use based on survey self-reports. However, consistencies between the survey data and the accident data favor the validity of the survey results. To illustrate, according to the surveys, both Massachusetts and New York teenagers drove less frequently after drinking and after marijuana use during the two years after compared to the year before the law. Predictably, both states experienced declines in teenage single vehicle nighttime fatal accidents and overall fatal accidents during that period. Also, when Massachusetts and New York were compared, both the survey data and the accident data identified greater declines in Massachusetts on only some of these outcomes.
Third, whenever the null hypothesis is confirmed the likelihood of a type II error must be considered. Power calculations indicate that there is only a 13 per cent chance of faiiing to identify a i5 per cent reduction in the iikeiihood of overall teenage fatai accidents in Massachusetts reiative to New York using a .05 level test. These caicuiations are based on the availability of two complete years of post-iaw fatal teenage accident data. Moreover, our current survey sampies are sufficientiy large that we have even greater confidence that there was no reduction in overaii teenage drinking and non-fatai accidents in Massachusetts compared to New York after the iaw.
The resuits suggest that raising the drinking age reduced singie vehicie nighttime but not overall fatai accidents in Massachusetts relative to New York among i8 and i9 year olds. We did not detect an impact on i6 and 17 year olds.
The slate's law provides a symbolic statement to teenagers that its citizens disapprove of their drinking, and fears the accidents they may cause when they drive after drinking. The study resuits prompt us to ask whether the iaw could have had a greater impact among ail Massachusetts teenagers if enforcement efforts were more consistent in aii communities and if greater attention were paid to preventing the common practices of non-teenagers purchasing alcohoi for teenagers or liquor outiets not requiring age identification? Without sufficient resources and coordination of enforcement efforts, those police who activeiy strive to enforce the iaw in one community may find their efforts negated by minimai enforcement in the next. Under these circumstances, wiii 16-19 year oids be offered an opportunity at a young age to learn that at least some iaws can be vioiated or circumvented with iittie risk of apprehension, conviction, or punishment?
It is ironic that comparably high rates of fatal accidents have been consistently reported among persons in their early twenties, a group whose drinking privileges were not revoked. Moreover, because 18 and 19 year olds are involved in only a small fraction of alcohol-related accidents, even if the change in the legal drinking age had a greater impact on this age group, the tragedy of automobile injuries and fatalities caused by adults as well as 16 and 17 year olds who drink and drive would remain substantially unaltered.
Lack of community resources and variable willingness to enforce laws focused on teenagers raise questions about whether alternative strategies such as increased enforcement of the drunk driving and traffic safety laws aimed at all drivers, or requirements for safer cars and improved road design would yield greater reductions in nonfatal and fatal accidents both among teenagers and non-teenagers.
The resuits of this study and others'"'^"* suggest that raising the iegai drinking age may hold some promise of accident reductions. However, the impact of those iegai changes may be diiuted without intensive, pubiicly supported, coordinated enforcement efforts in all communities. The purpose of this symposium is to heighten sensitivity to psychological anO social implications of genetic disorders and birth defects as they affect individuais. families, and society.
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